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Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) A hologram retrieval method comprising the steps of: 
irradiating emitting a signal beam-beam; 

modulating the signal beam, that has b e en modulated b y a spatial light modulator 
modulator, using a retrieval data page containing a data image to be r e tri e ved retrieved; 

irradiating the modulated signal beam onto aholographic recording medium having 
digital information recorded thereon as -in the form of data pages each formed of a two- 
dimensional bit map imag e with image, each data p age being multiplexed to transmit a 
diffracted beam; and 

receiving one or more diffracted beams emitted from the holographic recording 
medium; 

detecting a target diffracted beam having a maximum intensity of the one or more 
diffracted beams; and 

determining a data image address provid e d to the signal b e am uoing a r e sulting 
diffracted b e am, wheroin: o f the target diffracted beam as the data image address of a target 
data page, 

wherein the data page- pages is form ed-ef- each include a plurality of equally divided 
data blocks and blocks, a data image is formed within each data block by an encoding method 
for providing that provides a certain number of ON pix e ls; pixels, and 

the spatial light modulator encodes the data image to be retrieved by the encoding 
method to display it as block information on in at least one retrieval data block of the retrieval 
data page used to modulate the signal beam in the step of modulating the signal 
beam. associat e d with th e data block and modulat e s a signal b e am u s ing th e block 
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information, and of r e sulting diffracted b e ams, a diffract e d b e am of th e maximum int e nsity is 
used to identify an addr e ss of a data block and a data page containing a target data imag e , 

2. (Currently Amended) The hologram retrieval method according to claim 1 , 
wherein 

all pixels in a r e tri e val the data bteek- blocks of the retrieval data page other than a-the 
at least one retrieval data block on which th e block information is display e d are OFF pixels. 

3. (Currently Amended) The hologram retrieval method according to claim 1 , 
wherein 

part of one data bleeks- block in the -each data page of the holographic recording 
medium is employed as a dedicated retri e ved r etrieval data block, and an encoding method is 
used to provide a larger number of ON pixels fer-in a data image formed in the dedicated 
retri e v e d retrieval data block than for a-data image- images of anoth e r the other data 
bteekr blocks of the data page. 

4. (Currently Amended) The hologram retrieval method according to claim 2, 
wherein 

part-o £one data bleeks -block i n the -each data page of the holographic recording 
medium is employed as a dedicated retriev e d retrieval data block, and an encoding method is 
used to provide a larger number of ON pixels fe^in a data image formed in the dedicated 
r e triev e d retrieval data block than for ardata image -images of another the other data 
bteek rblocks of the data page. 

5. (Currently Amended) The hologram retrieval method according to claim 1 , 
wh e r e i n further comprising: 

adjusting a beam diameter and an optical path of the signal beam ar e adjust e d such 
that the signal beam passes substantially only through a^ the at least one retrieval data block 
displayed on the spatial modulator. 
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6. (Currently Amended) The hologram retrieval method according claim 1, 
wherein 

the block information encoded data image to be retrieved is sequentially displayed on 
the plurality of at least one retrieval data blocks b lock in the spatial light modulator. 

7. (Currently Amended) The hologram retrieval method according to claim 2, 
wherein 

the block information encoded data image to be retrieved is sequentially displayed on 
the plurality of at least one retrieval data bleeks -block in the spatial light modulator. 

8. (Currently Amended) The hologram retrieval method according to claim 1 , 
wherein 

the block information encoded data image to be retrieved is displayed at the same time 
en-in all retri e val of the data blocks in the retrieval data page used by the spatial light 
modulator, and of a plurality of resulting diffracted beams, a diffract e d b e am of th e maximum 
intensity is us e d to id e ntify a data pag e containing th e block information. modulator. 

9. (Currently Amended) A hologram retrieval method comprising the steps of: 
generating a signal beam; 

modulating the signal beam by a spatial light modulator using a retrieval data page 
including a data image to be retrieved; 

irradiating ar the modulated signal beam that has be e n modulat e d by a spatial light 
modulator using a data imag e to b e retri e v e d o nto a holographic recording medium having 
digital information recorded thereon as -in the form of data pages- pages, each data page 
formed of a two-dimensional bit map imag e with image, each data page being multiplexed to 
transmit a diffracted beam; and 

receiving one or more diffracted beams emitted from the holographic recording 
medium; 
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detecting a target diffracted beam having a maximum intensity of the one or more 
diffracted beams; and 

determining a data image address of the target diffracted beam as the data image 
address of a target data image, det e cting a data imag e address provid e d to th e signal b e am 
using a resulting diffract e d beam, wh e r e in: 

wherein the data page is pages are formed of a plurality of e qually divid e d equally- 
sized data blocks blocks, each data block containing and-a data image is-formed in e ach data 
block b y an encoding method for providing that provides a different number of ON pixels for 
each data bleete -block, and 

the spatial light modulator encodes the sam e data image to be retrieved by the 
encoding method to display it as block information on in all of the retri e val data blocks of the 
retrieval data page associat e d with th e data block and modulat e s a signal b e am using the 
block information, and an amount of light of a r e sulting diffracted beam is us e d to identify an 
addr e ss of a data block and a data pag e containing a data imag e to b e r e triev e d. used to 
modulate the signal beam in the step of modulating the signal beam. 

10. (Currently Amended) The hologram retrieval method according claim 1 , 
whorein further comprising: 

generating a reproduction reference beam associat e d with to retrieve the identified 
target data page- page; and 

irradiating the holographic recording medium by the reproduction reference beam is 
us e d for irradiation to reproduce retrieval information. 

11-12. (Canceled) 

13. (Currently Amended) The hologram retrieval method according to claim 8, 
whorein further comprising: 
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generating a reproduction reference beam associat e d with to retrieve the id e ntifi e d 
target data page -page; and 

irradiating the holographic recording medium by the reproduction reference beam is 
us e d for irradiation to reproduce retrieval information. 

14. (Currently Amended) The hologram retrieval method according to claim 9, 
wher e i n further comprising: 

generating a reproduction reference beam associat e d with to retrieve the id e ntified 
target data page- page; and 

irradiating the holographic recording medium by the reproduction reference beam is 
us e d for irradiation to reproduce retrieval information. 

15. (Currently Amended) A holographic recording and reproducing apparatus 
comprising: 

an object optical system that directs an object beam to a holographic recording 
medium having a hologram recorded thereon; a ad 

a reference optical system that directs for directing an obj e ct beam and a reference 
beam to a -the holographic recording medium; 

a spatial light modulator provided in the object optical system to allow that displays 
to bo r e cord e d to-be-retrieved digital information to b e display e d as a in at least one retrieval 
data block of a retrieval data page- page, the retrieval data page formed of a two dim e nsional 
bit map image, including a plurality of data blocks, including the at least one retrieval data 
block, the data blocks being equally sized with each other, th e reby being capabl e of 
modulating an obj e ct b e am: wherein the object optical system modulates the object beam by 
the to-be-retrieved data page; 

a retrieval imaging device for receiving a plurality of diffracted beams produced when 
by the holographic recording medium having a when the hologram holographic recording 
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medium record e d thereon is irradiated with ar -the modulated object s ignal-beam output from 
the object optical system; 

a signal processing circuit for processing an output signal from the retrieval imaging 
device, and that identifies an address of a target data page containing the to-be-retrieved 
digital information as an address corresponding to a diffracted beam having a maximum 
intensity of the plurality of diffracted beams 

a reproduction imaging device for receiving a diffracted beam produced at the time of 
by the holographic recording medium in response to irradiation with a reproduction reference 
beam from the reference optical system, wherein: 

the spatial light modulator i s capabl e of displaying th e digital information as an 
e ncod e d encodes the to-be-retrieved digital information data image on in the at least one eaeh 
ef -retrieval data blocks block obtain e d by dividing of the retrieval the-data pag e into a 
plurality of e qual parts, and is capabl e of allowing a to b e r e tri e v e d data imag e to be encoded 
by the same encoding method as for the data image and displayed as block information; and 

th e signal proc e ssing circuit identifies an addr e ss of a data pag e containing the data 

imag e bas e d on a diffract e d beam of th e maximum intensity of th e plurality of diffract e d 
b e ams. page. 

16. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein 

the spatial light modulator is configured such that all pixels in a r e tri e val data block 
blocks of the retrieval data page other than a r e trieval the at least one retrieval data block en 
in which the block information to-be-retrieved digital information is displayed are OFF 
pixels. 

17. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein 

-7- 



Application No. 10/589,362 

the spatial light modulator is designed such that parfc one of the data blocks in the- each 
data page is employed as a dedicated r e tri e v e d retrieval data block, and an encoding method 
is used to provide a larger number of ON pixels for a data image formed in the dedicated 
retri e v e d retrieval data block than for ardata imago of another images in the other data 
bjeekr blocks of the data page. 

18. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 16, wherein 

the spatial light modulator is designed such that part- one of the data blocks in ike- each 
data page is employed as a dedicated r e tri e v e d retrieval data block, and an encoding method 
is used to provide a larger number of ON pixels for a data image formed in the dedicated 
retriev e d retrieval data block than for a-data imag e of anoth e r images in the other data 
Mee feblocks of the data page. 

19. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein 

the object optical system is configured such that a beam diameter and an optical path 
of the signal beam can be adjusted so that the signal beam passes substantially only through a 
the at least one r etrieval data block displayed on the spatial modulator. 

20. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein 

the spatial light modulator is configured such that the block information to-be- 
retrieved digital information can be sequentially displayed on the plurality of retrieval data 
blocks. 

21. (Canceled) 

22. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein: 
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the spatial light modulator is configured such that the block information to^b^ 
retrieved digital information can be displayed at the same time efl-in all retrieval of the data 
blocks in the retrieval data page of the spatial light modulator; and 

the signal proc e ssing circuit is configur e d such that of a plurality of diffracted beams 

obtained from th e retrieval imaging device, a diffract e d beam of the maximum int e nsity is 
us e d to identify a data page containing th e block informati eftr modulator, 

23. (Currently Amended) A holographic recording and reproducing apparatus 
comprising: 

an object optical system that directs an object beam to a holographic recording 
medium having a hologram recorded thereon; and 

a reference optical system for directing that directs an obj e ct b e am and a reference 
beam to a rthe holographic recording medium; 

a spatial light modulator provided in the object optical system to allow that displays 
to-be-recorded digital information to b e display e d as a to-be-recorded data image in at least 
one of a plurality of data blocks of a s-a retrieval data page -page, the retrieval data page being 
formed of a two-dimensional bit map image, the retrieval data page including the plurality of 
data blocks, the data blocks being equally sized with each other, t h e reby being capabl e of 
modulating an wherein the object beaffl roptical system modulates the object beam by the to- 
be-recorded digital information; 

a retrieval imaging device for receiving a plurality of diffracted beams produced wh e n 
by the holographic recording medium having a hologram r e cord e d th e r e on when the 
holographic recording medium is irradiated with a -the modulated object sigftal-beam output 
from the object optical system; 

a signal processing circuit for processing an output signal from the retrieval imaging 
dovioe; and device, and for identifying an address of a target data block and a target data page 
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corresponding to the diffracted beam having a maximum intensity of the plurality of 
diffracted beams; and 

a reproduction imaging device for receiving a diffracted beam produced at the time of 
irradiation with a reproduction reference beam from the reference optical system, wherein 

the spatial light modulator is capabl e of displaying the digital information as a data 
imag e , encodes the to-be-recorded data image being encoded by an encoding method to 
generate the to-be-recorded digital information, the encoding method for providing provides a 
different number of ON pixels for each data block, b lock of a data on e ach of data blocks 
obtain e d by dividing th e data pag e into a plurality of e qual parts, and is capable of allowing 
th e to be retri e ved data imag e to b e e ncod e d by th e sam e e ncoding m e thod as for th e data 
imag e and display e d as block information, andgage. 

th e signal proc e ssing circuit identifi e s an addr e ss of a data block and a data page 

containing a data image b e ing retri e v e d bas e d on an amount of diffract e d light obtained from 
th e r e tri e val imaging d e vic e . 
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